The far-field signature of the India-Asia collision and history of uplift in Tibet is recorded 20 by sediment input into the Indian Ocean and the strain accumulation history across the 21 diffuse plate boundary between the Indian and Capricorn plates. We describe the history of 22 
INTRODUCTION 34
The deformation zone within the central Indian Ocean is the best studied diffuse plate boundary 35 zone in the Oceans (Fig. 1) . The deformation is manifest on two spatial scales: reverse faulted 36 blocks with 5 -10 km spacing, and 100 km to 300-km-wavelength folding of the oceanic 37
lithosphere. The deformation has been described by seismic reflection, heat flow, studies of 38 intraplate seismicity as well as satellite gravity studies (e.g. Weissel Seismic stratigraphic analysis of the Bengal Fan sediments has revealed that the main 47 India and Capricorn plate motions at 8-10 Ma, as discussed by Merkouriev and DeMets (2006) . 82
Spreading rates along both boundaries decreased by 25-30% from 20 Ma to ~10 Ma and then 83 remained steady or increased slightly to the present. The newly estimated interval rates are less 84 noisy than their predecessors (Merkouriev and DeMets, 2006) and clearly suggest two distinct 85 stages of motion for both plate pairs since 20 Ma. 86
The new best-fitting India-Capricorn poles ( 2 to estimate best-fitting slopes and ages for changes in motion for the two-and three-stage 112 models indicate that a motion change at 7.8 Ma is highly significant, but that any earlier change 113 cannot be distinguished reliably from the sparse and less certain angles for times before 13 Ma. 114
SEISMIC REFLECTION ANALYSIS 115
In the most recent synthesis of seismic reflection data (Krishna et al., 2009 ), measurements were 116 made on the vertical separations of sedimentary horizons and unconformities on either side of 117 293 reverse faults. These data were then backstripped to determine fault activity histories. These 118 provides an independent estimate of shortening without the problems inherent in determining 145
heave from cutoffs at faults and incorporates the observed rotations. The method requires an 146 estimate of the dip of each reverse fault and the rotation of each fault block ( has been imaged in the diffuse plate boundary. We therefore re-estimated the total shortening for 153 a range of plausible fault block rotations (ω=1°-3°), an average fault dip (δ) of 40°, and using 154 profile lengths at each longitude defined by the distance between the most widely distributed 155 faults (see Krishna et al., 2009 ). These give revised shortening of 2.1 % and 6.4%, which result in 156 between 17 and 52 km of north-south convergence at 78.8˚E, increasing eastwards to between 157 and 34 and 104 km of convergence at 87˚E (Fig. 4) . The higher value exceeds previous maximum 158 shortening estimates from seismic reflection data, most likely due to the problems described 159 above in measuring vertical displacement across faults. 160
SYNTHESIS AND CONCLUSIONS 161
Here we summarise where our new plate kinematic analysis (Fig. 2) reconciles previous 162 differences with seismic stratigraphic studies, and where differences remain. There is striking 163 8 agreement concerning the acceleration of convergence and associated contractional deformation 164 at 8 Ma, with a well-defined factor-of-two increase in the rate of angular rotation 165 contemporaneous with the development of a regional unconformity related to the formation of 166 long wavelength (100 -300 km) folds and an increase in reverse faulting activity seen on the 167 seismic reflection profiles (Krishna et al. 2009 ). Both methods agree that convergence (and 168 associated contractional deformation) began earlier and more slowly than 8 Ma. We show how a 169 simple rotational model for reverse fault blocks can be used to reconcile the total amount of 170 convergence across the diffuse plate boundary zone. 171
Additional work is needed to better resolve the history of India-Capricorn motion before 10 Ma. 172
Whereas seismic stratigraphic-derived estimates indicate that convergence began at 15.4-13.9 173
Ma, the India-Capricorn rotation history allows for an onset of convergence as early as 18 Ma 174 (Fig. 2) . A conservative interpretation of these results is that slow convergence began between 18 175 Ma and 13.9 Ma. Better stratigraphic age control from a future Integrated Ocean Drilling 176 consistent with steady motion about a fixed pole since ~8 Ma (Fig. 2) . 185 4) is smaller than predicted by our updated and previous kinematic models for all four of the 187 seismic profiles included in their analysis (Fig. 4) , with differences of ~40 km for two profiles 188 that greatly exceed the estimated uncertainties (±10 km). Given that all four profiles span almost 189 all of the most intensely deforming areas of the plate boundary (Fig. 1) , it seems unlikely that the 190 discrepancy between the two independent shortening estimates can be attributed to structures not 191 imaged by the seismic profiles. Similarly, the plate kinematic estimates are based on numerous 192 unambiguous magnetic and bathymetric data and are both robust and have well characterized 193
uncertainties. 194 We demonstrate here that previous shortening estimates from seismic reflection data were too 195 low. Our new estimates of total shortening for assumed average fault block rotations of 2-3˚ and 196 average fault dips of 40˚ (Fig. 4) 
